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The feminist movement purports to improve conditions for women, and yet only a minority 
of women in modern societies self-identify as feminists. This is known as the feminist 
paradox. It has been suggested that feminists exhibit both physiological and psychological 
characteristics associated with heightened masculinization, which may predispose women 
for heightened competitiveness, sex-atypical behaviors, and belief in the interchangeability 
of sex roles. If feminist activists, i.e., those that manufacture the public image of feminism, 
are indeed masculinized relative to women in general, this might explain why the views 
and preferences of these two groups are at variance with each other. We measured 
the 2D:4D digit ratios (collected from both hands) and a personality trait known as 
dominance (measured with the Directiveness scale) in a sample of women attending a 
feminist conference. The sample exhibited significantly more masculine 2D:4D and higher 
dominance ratings than comparison samples representative of women in general, and 
these variables were furthermore positively correlated for both hands. The feminist paradox 
might thus to some extent be explained by biological differences between women in 
general and the activist women who formulate the feminist agenda. 
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INTRODUCTION 

When people are asked the binary question whether they consider 
themselves feminist or not, between 5 and 40% identify as such. 
Among an area-probability sample of 1 ,460 adults in the USA, 29% 
of women self-identified as feminists (McCabe, 2005). Among 
undergraduate students, proportions were 16 (Liss and ErchuU, 
2010, age range 18-22 years), 19.9 (Myaskovski and Wittig, 1997, 
age range 19-36 years), 23 (Yoder etal, 2011, age range 18- 
39 years), and 40% (Abowitz, 2008, age range 18-22 years). 
Feminist self-identification is positively related to socioeconomic 
status, however a majority of the daughters of well-educated par- 
ents fail to identif)' as such. Even at a prominent women's college, 
32 out of 70 interview responses were clearly negative to feminism, 
as coded by the authors (Fox and Auerbach, 1983). 

The Merriam- Webster (2013) online dictionary defines femi- 
nism as "the theory of the political, economic, and social equality 
of the sexes" or "organized activity on behalf of women's rights 
and interests." Given that feminism is ostensibly about equality 
and equal rights, does the low proportion of self-identified femi- 
nists indicate that women eschew such issues? This seems not to 
be the case. Among undergraduate students, 75% of women and 
47% of men reported as being very or somewhat concerned about 
women's rights (Abowitz, 2008). The way this question is framed 
leaves open the reason for not being concerned, of course. On the 
one hand it could be that women's rights are perceived as satis- 
factory and equal to those of men, or on the other hand it could 



be that they are unequal but that this is desirable. More to the 
point therefore is what people believe actually constitute women's 
rights. Rudman and FairchUd (2007) found very high ratings of 
items reflecting equal rights for the sexes. Mean ratings were 9.15 
for women and 8.31 for men on a 10-point scale including items 
such as "Women and men should have the same sexual freedoms" 
and "Women should have the same career opportunities that men 
have." These results indicate substantial support for equal rights 
and opportunities. 

That three-quarters of women are concerned about women's 
rights whQe less than one-third consider themselves feminists is 
known as the feminist paradox (Abowitz, 2008, p. 51; Scharff, 
2012). Part of the explanation for this paradox might result 
from the fact that there are many different conceptions of what 
feminism is or ought to be, and that it lacks a commonly estab- 
lished definition. This is not least of all because the underlying 
ideologies and opinions of the movement have undergone sub- 
stantive shifts over the course of the 20th century (Scharff, 2012). 
Today, several different strands of feminism are currently rec- 
ognized, the most established ones including Womanism and 
Liberal, Radical, Socialist, and Cultural Feminism (e.g., Henley 
etal., 2000). According to instruments supposed to discriminate 
among them, these five strands are substantially positively cor- 
related (r = 0.55-0.78; fienley etal, 1998). Given the relatively 
poor reliability of these instruments, the true correlations may be 
different. 
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On the one hand there is thus a substantive positive manifold 
of attitudes and behefs among those who identify as feminists. 
On the other hand there are many issues that divide groups 
of self-identified feminists, but which are not captured by the 
feminist instruments. Zucker (2004) divided 272 women into 
three types depending on self-identification and endorsement 
of three so-called cardinal beliefs: (1) "Girls and women have 
not been treated as well as boys and men in our society," (2) 
"Women and men should be paid equally for the same work," and 
(3) "Women's unpaid work should be more socially valued." She 
classified 123 women as feminists because they self-identified as 
such and endorsed all three beliefs, 84 as egalitarians who endorsed 
all three beliefs but did not identify themselves as feminists, and 
65 as non-feminists that did not identify themselves as such and 
rejected one or more cardinal beliefs. These numbers correspond 
to 37, 24, and 20% of the total number of respondents, which 
interestingly contained another 8% who self-identified as fem- 
inists but rejected one or more beliefs. Thus, Zucker's (2004) 
results demonstrate a rather poor correspondence between self- 
identifying as a feminist and the beliefs assumed to go together 
with feminism, since 32% (24 -|- 8%) of her respondents eschew 
this very association by supporting one construct but not the 
other. 

This rift between belief in equality and the feminist label raises 
the question of what exactly it means to self-identify as a femi- 
nist. Williams and Wittig (1997) found that major contributing 
factors to feminist self-labeling were (1) positive evaluation of 
feminists and (2) previous exposure to feminist thought. How- 
ever, (3) recognition of discrimination and (4) support of feminist 
goals (which included items about equality) did not make any 
unique contributions to the probability of identifying as a feminist. 
Williams and Wittig comment that men and women are equally 
likely to support or reject feminist views. "Feminist activism," 
however, is associated with women to a greater degree than it 
is with men and the label "feminist" is attributed to women 
more often than to men (Williams and Wittig, 1997, p. 893). 
These authors, as well as Zucker (2004), thus make a distinc- 
tion between "feminist activism" and "feminist views," resulting 
in the somewhat counter-intuitive conclusion that self-labeling 
as a feminist is related to activism but not necessarily to hav- 
ing feminist views. This suggests the content of the most prolific 
attitudes and beliefs expressed by "feminist activists" might be 
quite different from the traditional definitions, such as that 
from Merriam-Webster. We will thus follow the terminology 
of Williams and Wittig (1997) and Zucker (2004), recognizing 
that feminist activists are those who primarily formulate the 
feminist agenda and contribute to shaping the public image of 
feminism. 

One explanation that has been suggested for why women 
resent the feminist label is "the overwhelmingly negative por- 
trayal of feminists and feminism by the popular media," which 
has depicted "feminists as deviant, man-hating, unrepresentative 
radicals who were a threat to society" (Zucker, 2004, p. 425). 
A survey by Scharff (2012) found that amongst a demograph- 
icaUy diverse sample of young women sourced from Germany 
and the UK, 30 out of 40 women rejected feminism as a conse- 
quence of their belief that the ideology is unfeminine, associated 



with lesbianism, and encourages man-hating. Feminism was also 
found to be strongly associated with unattractiveness and lesbian- 
ism by young men and women alike (Rudman and Fairchild, 2007; 
c£ Fox and Auerbach, 1983). These observations raise the ques- 
tion of whether media misrepresents feminism or not. If it does 
not, it may be that the feminist movement is in fact no longer 
limited to the "political, economic, and social equality of the 
sexes" (Merriam-Webster, 2013). While this may be what main- 
stream women still consider the core goals of feminism, those 
active in the movement may have turned to more radical goals. It 
has for example been reported that there are self-identified fem- 
inists who argue for the abolition of the nuclear family, that all 
men are potential rapists, and so forth (e.g.. Stone, 2007). This 
has been described as a division between Gender feminism and 
Equity feminism (e.g., Hoff Sommers, 1995), and illustrates that 
feminism is not a corporation or a state institution that can 
decide top-down what its policies and goals are. Nor is it an 
academic discipline, in which the views of scholars with better 
arguments or data could gain more influence than others. It is 
therefore difficult to determine what the "correct" representation 
of feminism is. 

The feminist paradox, or the dissociation between feminist 
self-identification and belief in equality, and the alleged misrepre- 
sentation in the media all suggest an underlying inconsistency 
or conflict, to which we will now turn our attention. While 
we are wary of misrepresenting contemporary feminism, there 
seem to be three central and characteristic beliefs: (1) A rejec- 
tion of the idea of innate psychological differences between the 
sexes (Pinker, 2002, pp. 340-350; Hyde, 2005; Fine, 2010), 
which entails the view that sex-roles are arbitrary and inter- 
changeable. (2) Sex differences are social constructions, meaning 
that they are arbitrary, and a function of social roles, struc- 
tures, socialization, and attitudes rather than a result of essential 
and innate differences (e.g., Bussey and Bandura, 1999; Ridge- 
way, 2001). (3) There are general power imbalances between 
males and females, that are part of a social and gendered 
power structure (Williams and Wittig, 1997, p. 895; for a 
discussion, see Stewart and McDermott, 2004). Based on this 
model, males are seen as structurally advantaged economi- 
cally, politically, socially, and sexually (Lyness and Thompson, 
1997). 

By contrast, evolutionary psychology observes that the basic 
pattern of psychological differences between the sexes can be 
explained by their having essentially different innate adaptations 
associated with, most importantly, women investing consid- 
erably more resources into offspring through pregnancy and 
breast-feeding (e.g.. Buss, 2012). Males are more aggressive and 
risk-taking on average, because these traits have paid off his- 
torically in terms of increased fitness, given that male-male 
aggression and risk-taking in the pursuit of resource acquisi- 
tion have led to more offspring. This would thus explain why 
males tend to dominate professions where these traits are nec- 
essary for success, such as in the military, business, politics and 
even crime, where competition is high. Females are on aver- 
age more sociable and empathic than males, because caring for 
offspring and negotiating social relations that promote their sur- 
vival until they reach reproductive age ensured that the mother's 
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genes live on. Hence women dominate professions where these 
traits are maximally valued, such as teaching, social work, and 
in human and veterinary medicine (Lippa, 2010). This social 
dimension is tapped by one pole of the people-things dimen- 
sion (Prediger, 1982), which exhibits an effect size in excess of 
1.0 and ranks amongst the largest inter-sex differences (Lippa, 
2010). 

Another possible explanation of why feminism represents a 
minority position amongst women is therefore that the activists 
who shape feminist attitudes and beliefs are themselves gener- 
ally more physiologically and psychologically masculinized than 
is typical for women (Wilson, 2010). This might for example 
explain their belief in sex-role interchangeabUity, as they may 
perceive the behaviors and interests of sex-typical women as 
incomprehensible and at variance with their own more masculin- 
ized preferences in terms of child-rearing and status-seeking. This 
might then lead them to infer that women in general have been 
manipulated to become different from themselves by external 
forces, as embodied by notions of social constructions or gen- 
der systems (e.g., Grossman etal., 1997, p. 84). Zucker (2004) 
notes that ". . .many women are exposed to women's and gen- 
der study courses and may find some of the information about 
sexism compelling, but not all of them go on to engage in 
women's right activities to remedy those situations. Perhaps 
there is something about the willingness to claim the iden- 
tity that helps people engage in activism" (p. 425). We suggest 
that this willingness may thus be related to a women's level of 
masculinity. 

All sex-dimorphic psychological traits vary substantially within 
each sex and overlap considerably across the sexes. It is therefore 
meaningful to assess each individual's level of any sex-dimorphic 
trait in order to study, for example, relations between such 
traits or group differences. There is evidence that these differ- 
ences are in part mediated by hormones, such as androgens, and 
they can therefore be described as being biologically influenced 
(Cohen-Bendahan et al., 2005), consistent with evolutionary psy- 
chological models (Hines, 2010a,b). For example, testosterone 
differs between the sexes on the order of 2-4 times in foetal 
amniotic fluid, two times in pre-adolescents (Dorn etal., 2009), 
and about 10 times after puberty (Vermeersch etal., 2008). It 
seems that interests and preferences are more affected by prena- 
tal hormone levels (e.g., Beltz etal., 2011), behavioral tendencies 
such as aggression more by circulating hormone levels (e.g., Pajer 
etal., 2006), and abilities such as mental rotation by both pre- 
natal (e.g.. Burton etal, 2005) and circulating hormone levels, 
at least in women (e.g., Hausmann etal., 2000). Reviews of 
the relationship between hormones and psychological function- 
ing cover several hundred empirical papers that report medium 
to very large effect sizes (Cohen-Bendahan etal, 2005; Hines, 
2010a,b). 

We propose the feminists-as-masculinized-females theory to 
account for the host of observations reviewed above, and as a par- 
tial explanation for the feminist paradox. Taking the psychology 
of sex-dimorphic traits and biomarkers into account, this the- 
ory makes very specific predictions. Using indicators of prenatal 
testosterone exposure, feminist activists should exhibit significant 
evidence of physiological masculinization when compared to a 



sample of women in general. The most widely used index of pre- 
natal testosterone exposure is 2D:4D, the ratio of the length of 
the index finger to the ring finger (i.e., Wilson, 1983; Manning 
and Fink, 2008). Similarly, measures of personality sensitive to 
masculinity- femininity dimorphism should reveal substantive dif- 
ferences between feminist activists and women in general. This 
should be especially true of measures that tap components of 
personality related to aggressiveness, assertiveness, and social 
dominance. 

2D:4D has been studied extensively in the past few decades and 
comprised more than 450 studies in early 2011 (Voracek, 2011). 
A large number of psychological variables have been related to 
2D:4D, but many results are inconsistent across studies. In gen- 
eral, meta-analyses find many consistent sex differences but few 
consistent correlations between 2D:4D and psychological vari- 
ables (Putz etal, 2004; Honekopp and Watson, 2010). Putz etal. 
(2004) did include dominance, but unfortunately only for the 
male participants. Significant correlations have been found for 
other psychological variables that may be related to dominance. 
For example, 25% of the variance in endurance running in ath- 
letes was explained by 2D:4D (Manning et al, 2007) and teenagers' 
physical education grade was negatively associated with 2D:4D 
(Honekopp etal, 2006). 

Wilson (1983) administered with the help of the UK Daily 
Express newspaper a survey in which he asked female readers to 
submit self-measurements of 2D:4D along with a self-placement 
on an item whose ratings ranged from "gentle and feminine" at 
one pole and "assertive and competitive" at the other. He found 
that greater assertiveness was associated with a more masculine 
digit ratio amongst a sample of over 1,000 respondents. A more 
recent study (Manning and Fink, 2008) also found significant 
associations between more masculinized 2D:4D in women and 
a measure of social dominance in a large web-survey of peo- 
ple reporting self-measured 2D:4D. It is not known of course 
whether the more masculinized women in these studies are in 
fact on average more feminist in ideological orientation, although 
Wilson (2010) predicted that they would be. Here, we propose 
to test this feminists-as-masculinized-females theory by compar- 
ing women in general with a sample of feminist activists, who 
belong to the group of women that primarily formulate fem- 
inist agenda and contribute to shaping the public image of 
feminism (Zucker, 2004; Duncan, 2010; Yoder etal, 2011). We 
hypothesize that feminist activists exhibit a lower (i.e., more mas- 
culine) 2D:4D ratio and a higher level of social dominance than 
women in general, and that these two variables will be negatively 
correlated. 

MATERIALS AND METHODS 

An operational definition of a feminist activist would be someone 
who engages in organized feminist activity, such as political writ- 
ing, public debate, and attending feminist conferences and political 
meetings. Some impression of how common feminist activists 
might be can be gleaned from the proportion of the population 
who voted for the Swedish feminist party, Feministiskt Initiativ 
(Fi), namely 0.7 and 0.4% in the 2006 and 2010 government 
elections. Subtracting some 20% male voters, one out of some- 
where between every 150 and 400 women voted for Fi. To obtain a 
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sample that reflects the normal distribution (N = ~30) therefore 
requires a selection from 4-12 thousand of the general popula- 
tion. These are of course very rough figures, but it seems safe to 
say that there be wiU at least two orders of magnitude between 
the number of individuals responding to some form of feminism 
instrument and a valid sample selected on the basis of that instru- 
ment. It remains questionable if this approach would be effective, 
however, because feminism instruments have poor psychomet- 
ric properties and do not sufficiently represent the more radical 
beliefs that would distinguish feminist activists from other self- 
identified feminists (e.g., fienley etal., 1998; Fischer etal., 2000). 
We therefore recruited our sample directly from the operational 
definition, that is, attendees at a feminist conference in Sweden. 
This public one-day event was advertised through posters, flyers, 
and social internet media, and featured some 20 taUcs and lectures 
in several parallel sessions, presented by political and other inter- 
est organizations. In the conference hall we set up a table and a 
sign saying (translated from Swedish) "Answer a few questions and 
image your hands in exchange for fruit or candy. Your participa- 
tion is anonymous^ ." We surmised that any mention of feminism, 
and the possible connection between feminism and biomarkers in 
particular, would have deterred attendees from contributing. In 
order to maximize participation, therefore, we did not ask them if 
they self-defined as feminists, and did not disclose the purpose of 
the study. 

In total, 35 attendees participated in data collection over 
the course of the whole conference day, mostly when moving 
between rooms, in exchange for items of fruit or candy. To ensure 
anonymity no biographical information was collected, and sex 
and age were assessed visually (20-45 years). The total number of 
attendants was estimated at ~100 over the day and the female-to- 
male ratio to ~2/3. Twenty-five of the respondents were female 
and hence were eligible for inclusion in the analyses, which means 
that our sample included ~35% of the female attendees. 

Hand scans were obtained with a Canon LiDE 110 high- 
resolution scanner, set to take grey-scale images with 600 dpi 
resolution. High reliability finger length measurements were 
obtained with a software ruler from the scanned images (Allaway 
et al., 2009). These methods are well established and have the same 
high reliability as direct measurements with calipers and radio- 
graphic measurement, according to meta-analyses (Honekopp and 
Watson, 2010). Software ruler measurements were done indepen- 
dently by two research assistants, one of whom was unaware of 
the research question, the nature of the sample, and the 2D:4D 
concept and its association with prenatal androgen exposure. 

Social dominance was measured with the revised Mark VI ver- 
sion of the Ray Directiveness scale (Ray and Lovejoy, 1984), which 
includes items like "Are you the sort of person who always likes 
to get your own way?," "Do you tend to boss people around?," 
"Would you rather take orders than give them?," and "Would you 
avoid a job which required you to supervise other people?" The 
Directiveness scale was employed on the basis that it exhibits a 



^Because participants were anonymous no etliical board approval was required, 
according to Swedish law (SFS 2003:460, Lag om etikprovning av forskning som 
avser manniskor). The hand images were deleted after the finger lengths had been 
measured to eliminate the possibility that any individual could be identified through 
unique skin patterns (e.g., fingerprints). 



high internal consistency, is balanced against acquiescence, and 
has been validated in demographicaUy representative samples of 
the Australian population (Ray and Lovejoy, 1988). Finally, it is 
a substantial predictor of self-report indicators of masculine ver- 
sus feminine orientation in both males and females, including the 
full range of masculine-feminine orientation, probably because it 
specifically taps "aggressive dominance" (Ray and Lovejoy, 1988). 
The original instrument was translated to Swedish byway of back- 
translation according to established practices (Van de Vijver and 
Hambleton, 1996). The 14 Directiveness items were presented in 
a paper questionnaire with a five-step Likert type response scale 
ranging from "Strongly disagree" to "Strongly agree." 

RESULTS 

One respondent did not answer the questionnaire, and was there- 
fore only included in the 2D:4D analysis. The inter-rater variability 
of the finger length measurements was 0.042% for 2D and 0.058% 
for 4D, (~0.35 mm) and the corresponding inter-rater corre- 
lations 0.990 and 0.994, demonstrating very high measurement 
consistency. Troche et al. (2007) for example, reported a reliability 
of 0.98 for both hands. To eliminate possible experimenter bias, 
data from the naive rater were used in the following analyses. 

Table 1 shows the means, SDs, and Ns for all study variables, 
and demonstrates that the mean 2D:4D is lower than usual for 
females but close to typical male values (Hampson etal., 2008; 
Honekopp and Watson, 2010). We are aware of only three studies 
that have measured 2D:4D in Swedish women, with 24 (Sanders 
etal, 2005), 48 (Troche etal., 2007), and 185 participants (von 
Horn etal, 2010). All of these measured finger lengths direcfly 
with calipers, which has been found to yield 2D:4Ds slightly higher 
for men (0.03) and lower for women (Dressier and Voracek, 201 1: 
0.03, n.s.) as compared to scans. Such a possible measurement 
bias is marginal compared to the present difference between the 
study and comparison groups, however, (>0.44 for the right hand) 
and would in any case only have increased the differences between 
them. 

We primarily compared the means and variances of our study 
sample with those reported by Troche etal. (2007), because they 
were smallest on average (Right hand = 0.992; Left hand = 0.985) 
and therefore constitute the most conservative comparison. This 
is because combining the Troche etal. (2007) comparison sam- 
ple with the Sanders etal. (2005) and von Horn etal. (2010) 
samples would have inflated the differences as their reported 
2D:4D were larger (means across hands were 1.01 and 0.98, 
respectively). In order to reject the possibility that the Swedish 
comparison samples were unrepresentative, given their small N, 
we also compared the present sample with the grand mean across 
a large number of studies that used a comparable measurement 
method. Aggregate estimates of 2D:4D were obtained by com- 
puting the means across all studies reviewed by Honekopp and 
Watson (2010), 66 for the left hand and 75 for the right hand. 
Ray and Lovejoy (1984) provide a random population sample 
comparison for the Directiveness ratings. Tests of normality were 
conducted for all original data, and exhibited no tendency for 
non-normality. 

Table 2 shows pairwise comparisons between the study sam- 
ple and the national/aggregate samples, tested with Welch's (1947) 
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Table 1 | Descriptive statistics for the study and comparison groups {N, IVIean, and SD of 2D:4D, and fit of normal distribution). 







N 


Mean 


SD 


Kolmo9orov— Smirnov d 


Women, right Inand 


Study sample 


25 


0.9484 


0.0176 


0.0784 (n.s.) 




Troclie etal. (2007) 


48 


0.992 


0.03 






Sanders etal. (2005) 


24 


1.01 


0.04 






von Horn etal. (2010) 


185 


0.98 


0.03 






Aggregate sample 


9343 


0.9718 







Women, left hand Study sample 25 0.9510 0.0248 0.1476 (n.s.) 

Troche etal. (2007) 48 0.985 0.030 

von Horn etal. (2010) 114 0.99 0.03 

Aggregate sample 8926 0.9717 



Men, right hand Troche etal. (2007) 48 0.968 0.035 

Sanders etal. (2005) 24 0.95 0.05 

von Horn etal. (2010) 114 0.97 0.03 

Aggregate sample 8000 0.9548 0.0350 



Men, left hand Troche etal. (2007) 48 0.968 0.035 

von Horn etal. (2010) 114 0.98 0.03 

Aggregate sample 7543 0.9569 0.0353 

Directiveness (Ray Study sample 24 470000 8.0757 0.1051 (n.s.) 

and Lovejoy, 1984) Females 126 2798 715 

Males 88 28.63 6.70 

All Lllllefors tests for non-normality were non-significant. Values are rounded to 4 decimals or given as in original publications. It was not clear which hand the reported 
data refer to in Sanders etal. (2005) so they were included only once, for the right hand compahson. 



t-test, which accounts for different variances in the two sample 
populations, and degrees of freedom calculated with the Welch- 
Satterthwaite equation. All four (2 hands x 2 comparison samples) 
differences between the study sample and the typical female sam- 
ples were in the predicted direction as well as highly statistically 
significant (a = 0.0005, one-tailed). More importantly, the 2D:4D 
effect sizes were large, and range from 0.605 to 1.645, with all 
the lower 0.95 confidence intervals being greater than zero. These 
results are depicted in Figure 1. Comparisons between the study 
sample and the male comparison samples showed that the feminist 
activists have a more masculinized 2D:4D ratio than males from 
the same country. In comparison with the aggregate male sample 
across nations, however, the difference was significant only for the 
right hand. 

Figure 2 details results for Directiveness, demonstrating again 
that the study sample scores higher than both typical females 
and typical males. Finally, we examined correlations between left 
and right hand digit ratios and Directiveness, as summarized in 
Table 3. The reliability of 2D:4D was computed from the inter- 
rater reliabilities for each finger, i.e., sqrt(0.990 x 0.994) = 0.9920. 
The Directiveness instrument is unidimensional per the nature of 
the items, and the standardized Cronbach's alpha (0.8233, N = 24) 
was therefore taken as an estimate of its reliability (Schmitt, 1996). 
AH correlations corrected for reliability were statistically signifi- 
cant ip < 0.05), as were all raw correlations but that between left 
hand 2D:4D and Directiveness. 



In summary, the feminist activist sample had a significantly 
smaller (i.e., masculinized) 2D:4D ratio than the general female 
samples. The size of this difference corresponds approximately to 
a 30% difference in prenatal testosterone/estradiol ratio, which 
was the index found to have the strongest association with 2D:4D 
(Lutchmaya etal., 2004). Directiveness self-ratings also exhibit 
a large and highly significant difference in the predicted direc- 
tion. It is notable that the feminist activist sample 2D:4D was 
also more masculinized than those of the male comparison 
samples, except for the left hand in the aggregate sample (see 
Table 2). 

DISCUSSION 

The present study tested whether feminist activists are more phys- 
iologically and psychologically masculinized than are women in 
general. Feminist activists were operationally defined as atten- 
dees at a feminist conference, and indices of sex-dimorphism 
were 2D:4D ratio and Directiveness. Consistent with our spe- 
cific hypotheses, feminist activists exhibited a significantly more 
masculinized 2D:4D ratio relative to both Swedish and aggregate 
comparison groups, a substantially higher level of Directive- 
ness than both the male and female Australian samples, and 
within-sample correlations between these variables. Consistent 
with previous research, there were also significant correla- 
tions between the hands (Hampson etal., 2008; Manning and 
Fink, 2008; Butovskaya etal., 2010) and stronger correlations 
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Table 2 | Analyses of differences between the study sample and the comparison samples: effect size with confidence intervals, percentiles, 
Pearson's correlation. Student's t, degrees of freedom, and p. "Across sexes" denotes the female study sample vs. the male comparison 
samples. 
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with Directiveness for the right hand (Honekopp and Wat- 
son, 2010). That the resuhs exhibit all the theoretically pre- 
dicted effects constitutes high nomological validity (Cronbach 
and Meehl, 1955), and the agreement across anthropomet- 
ric and behavioural measures lends the study a high level of 
consilience. 

Before explicating our conclusions we will consider some possi- 
ble limitations and sources of error. The present sample was small 
in absolute numbers, and its reliability and representativeness may 
be questioned on this ground. However, the effect sizes for the 
activists - general population differences were between 0.6 and 
2.6, depending on the comparison group, and very highly signifi- 
cant. These effect sizes are quite large as psychological dimensions 
go, and sex differences in personality, for comparison, tend to be 
0.1-0.4 (Feingold, 1994). The high levels of statistical significance 
obtained is of course a product of large mean differences as well as 
a small variance within each group. The small variance within the 
feminist activists group attests to its sampling specificity, which 
leads to the issue of representativity. 

As suggested in the method section, the feminist activist pop- 
ulation constitutes on the order of 10^^ or less of the general 
population, which for a Swedish city of the size that hosted the 
present conference corresponds to no more than 500 women. Our 



sample therefore constitutes ~5% of the geographically proximate 
target population, which is in fact a considerably larger propor- 
tion than is typically employed for sample-to-target population 
generalization. We also argue that the voluntary act of visiting the 
conference, entirely unaffected by any intervention on our part, 
provides a highly ecologically valid selection criterion for the also 
highly valid operational definition fulfilled by this act. 

One possible confounding variable may be the social and con- 
textual conditions of visiting this type of conference, inasmuch 
as they might have induced attendees to report a higher level 
of Directiveness than would have been the case under different 
circumstances. Directiveness forms a behavioral nexus includ- 
ing aggressive, assertive, competitive, and dominance-oriented 
personality traits, commonly referred to as "bossiness." This 
might explain why it is that in comparison to the general female 
and male populations, the feminist Directiveness mean was in 
the 99th percentile rather than the 95th, as was the case for 
right hand 2D:4D. Contextual influence might inflate the Direc- 
tiveness mean but cannot account for the mean 2D:4D ratio 
and the within-sample correlation between 2D:4D and Direc- 
tiveness. It is therefore not possible to wholly attribute the 
observed Directiveness means to serendipity or to confounding 
variables. 
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FIGURE 1 I Histograms of 2D:4D for the left and right hand with fitted continuous Gaussian functions for study sample and both female and male 
comparison samples (Troche etal., 2007). Note tliat tlie comparison sample functions are scaled to the study sample and are thus unrelated to absolute 
frequency. 



It could also be argued that the results were somehow con- 
founded by a higher proportion of non-exclusively heterosexual 
women in the study sample than in the general population. For 
example, 45% of self-identified feminists in a US sample identi- 
fied as non-heterosexual, predominantly gynephilious (Liss and 
Erchull, 2010) as compared to 5.6% in a USA probability sample 
(Bogaert, 2000), which means that feminists were 4.5 times more 



likely to be non-exclusively heterosexual. The most recent meta- 
analysis reported effects sizes from 16 different female samples to 
have a mean Hedge's g of 0.230 for the left and 0.285 for the right 
hand, with a range of -0.242 to 1.873. (Grimbos etal., 2010). 
Thus, the meta-analytic effect size of female gynephilia is less 
than half of that related to being a feminist activist, which indi- 
cates that even a large proportion of gynephilious women in 
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FIGURE 2 I Histogram of Directiveness scores with fitted continuous Gaussian functions for study sample and both female and male comparison 
samples (Ray and Lovejoy, 1984). Note tliat the comparison sample functions are scaled to the study sample and thus unrelated to absolute frequency. 



the present study sample could not explain the level of 2D.4D 
masculinization reported here. More to the point would be a com- 
parison of the actual 2D:4D values, which are not reported in 
Grimbos etal. (2010). The nine original studies with the largest 
effect sizes were therefore scouted for right hand data, which 
exhibit larger gynephilious-androphilious differences than left 
hand data. The right hand 2D:4Ds were 0.9786 (Hall and Love, 
2003), 0.97 (McFadden and Shubel, 2002), 0.96 (Rahman and 
Wilson, 2003; Rahman, 2005), 0.969 (Wallien etal, 2008), and 
0.963 (Williams etal., 2000) for six of the studies, which corre- 
sponds to the effect size range 0.232-0.974 (Grimbos etal., 2010; 
Figure SI). For the remaining three studies, Putz et al. (2004) did 
not report 2D:4D data at all, Kraemer et al. (2006) did not report 
2D:4D for their non-heterosexual participants, and the disserta- 
tion of Tortorice (2002) could not be located. The 2D:4D means 
for these six groups of gynephilious women are higher, that is, less 
masculinized, than our study sample. Again, this indicates that 
the highly masculinized 2D:4D of the feminist activists cannot 
fuUy be explained even by a majority of them being gynephil- 
ious. Indeed, the study sample 2D:4D was significantly more 
masculinized (f = 3.54, df = 67.98, p < 0.0005, d = 0.313) than 
the N-weighted mean of the six gynephilious samples (0.9647, 
AT = 327). 



Table 3 | Correlations between digit ratios and directiveness (A/ = 24 
for directiveness, and N = 25 for 2D:4D). 



Left hand Right hand Directiveness 

Left hand (0.9920) 0.5734**** -0.3885* 

Right hand 0.5182*** (0.9920) -0.4964*** 

Directiveness -0.3511 -0.4486** (0.8233) 

Alpha coefficients are presented on the diagonal, observed correlations below the 
diagonal, and correlations corrected for attenuation above the diagonal. *p< 0.05; 
"p < 0.025: *"P < 0.01: ""P < O.OOS (one-talled). 



Given the wide and cross-disciplinary scope of our theory, 
we solicited comments from a number of experts in relevant 
fields. In addition to many insightful suggestions that were eas- 
ily incorporated, there remain three recurrent themes. One was 
the representativeness of the study sample, given that we could 
not measure their agreement with various feminist statements, 
lest it be even smaller and more self-selected. The other theme 
is that feminism may mean different things to different people, 
with the implication that it is not a valid concept or that our 
use of it lacks validity. Thirdly, concerns were voiced that the 
present results can be construed as controversial and potentially 
offensive. 

We start with a few disclaimers related to the last point, and 
note that 2D:4D and Directiveness were analyzed on the group 
level. Correlations and effect sizes cannot be used in inferring 
anything about an individual, except in terms of probabilities. 
Moreover, the target population studied here is not necessarily 
representative for anyone who sympathizes with feminism or self- 
identifies as a feminist. As our data pertain to feminist activists, 
we cannot and do not bring them to bear on women in general. 
The only connection to women in general consists of figures and 
statistics based on the works of other scholars cited herein. It 
would therefore be logically incorrect to infer that, for example, 
all feminist activists are masculinized or that all groups that are 
more masculinized are also feminist activists. On the contrary is it 
highly likely that professions and other activities that benefit from 
the practitioner being stronger, more aggressive and risk-taking, 
considered as more masculine traits (e.g.. Buss, 2012), would also 
see a larger proportion of masculinized women among the more 
successful individuals. Finally, we note that any new knowledge 
related to any group of individuals may potentially be perceived 
as offensive by members of that group, but that can obviously not 
be taken as an argument to suppress such research or to interpret 
it in a biased fashion. 

We concur that definitions of feminism and items in differ- 
ent feminist scales vary (e.g., Williams and Wittig, 1997; Henley 
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etal, 1998; Abowitz, 2008), but inasmuch as this may attenu- 
ate the validity of feminism as a concept, that is irrelevant for 
the present study. This is because the present sample is defined 
by its behavior, not by its attitudes or specific beliefs, since the 
crucial connection in our explanation for the feminist paradox 
is that this group is mainly responsible for the public percep- 
tion of feminism among the general population, whatever it may 
be. Conversely, people in general are unlikely to affect the public 
image of feminism. Nor do they typically consult an encyclope- 
dia before deciding whether to espouse an ideology, let alone to 
search for alternative ideologies to embrace. Their understanding 
of the nature of the phenomenon in question is rather based on 
its public image, conveyed through a range of media. This is in 
turn based on those individuals who write and speak in public, 
in the media and in academe, and are generally active in con- 
veying the image of feminism (cf Hoff Sommers, 1995). The 
relation between women's definition of feminism and their self- 
identification as feminists is therefore irrelevant for the present 
results, but this interesting issue has been commendably addressed 
elsewhere (e.g., Fox and Auerbach, 1983; Williams and Wittig, 
1997; Rudman and Fairchild, 2007; Abowitz, 2008; Duncan, 2010; 
Scharff,2012). 

Finally, we consider the argument raised by some colleagues 
that our conclusions may be invalid because digit ratio and femi- 
nist activism are not exclusively associated with one another. The 
premise seems to be that if both non-feminist female engineers 
and feminist activists were masculinized, for example, then mas- 
culinization is not unique for the feminists, and this relation would 
therefore be trivial or uninformative. This logic is flawed because 
the observation that, for example, female engineers might also 
be masculinized would not invalidate the idea that masculiniza- 
tion might cause either an inclination toward engineering or a 
feminist interpretation of society - or both. It is therefore a con- 
siderable strength of the present design that 2D:4D happens to 
be a biomarker whose expression during development is deter- 
mined already before birth (Honekopp etal., 2007). The notion 
that environmental variables might affect the biomarker, as is 
sometimes argued regarding circulating testosterone, is in this case 
not viable. 

In conclusion, the feminists-as-masculinized-females theory and 
these supportive results yield insight into the potential biological 
origins of feminist beliefs and value systems. These empirical data 
indicate that Wilson (2010) may have been right to ascribe femi- 
nistic characteristics to his sample of less feminine females, if the 
present results generalize to some extent from feminists activists 
to self-identified feminists and maybe also to women's support 
for feminist views. These are important issues for future research 
based on this theoretical perspective. In any case, our findings 
shed new light on the feminist paradox and on studies such as that 
of Scharff (2012) exploring the reasons why women by-and-large 
eschew feminist ideology. 

AUTHOR CONTRIBUTIONS 

Guy Madison and Michael A. Woodley designed the study, John 
WaUert collected the data, Guy Madison, Ulrika Aasa, and John 
Wallert analyzed the data, and Guy Madison, Michael A. Woodley, 
and Ulrika Aasa wrote the paper. 



ACKNOWLEDGMENTS 

We thank Johannes Honekopp and Steven Watson for generously 
sharing their meta-analysis data. Stefan Eriksson, A. J. Figueredo, 
Linus Holm, Richard Lippa, Hans-Olof Lisper, Lee Seecrest, 
Therese Soderlund, Birgitta TuUberg, Fredrik UUen, and Anders 
af Wahlberg generously took of their time to read and construc- 
tively comment on previous versions of this manuscript, for which 
we are immensely grateful. Finally, we are equally grateful to the 
two knowledgeable reviewers for their constructive and helpful 
suggestions. 

REFERENCES 

Abowitz, D. (2008). The Campus "F" Word: feminist self- identification (and not) 
among undergraduates. Int. J. Soc. Family 34, 43-63. 

Allaway, H. C, Bloski, T. G., Pierson, R. A., and Lujan, M. E. (2009). Digit ratios 
(2D:4D) determined by computer-assisted analysis are more reliable than those 
using physical measurements, photocopies, and printed scans. Am. J. Hum. Biol. 
21, 365-370. doi: 10.1002/ajhb.20892 

Beltz, A. M., Swanson, J. L., and Berenbaum, S. A. (2011). Gendered occu- 
pational interests: prenatal androgen effects on psychological orientation to 
things versus people. Harm. Behav. 60, 313-317. doi: 10.1016/j.yhbeh.2011. 
06.002 

Bogaert, A. F. (2000). Birth order and sexual orientation in a national probability 
sample. /. Sex Res. 37, 361-368. doi: 10.1080/00224490009552059 

Burton, L., Henninger, D., and Hafetz, J. (2005). Gender differences in relations 
of mental rotation, verbal fluency, and SAT scores to finger length ratios as 
hormonal indexes. Dev. Neuropsychol. 28, 493-505. doi: 10.1207/sl5326942dn 
2801_3 

Buss, D. M. (2012). Evolutionary psychology: The New Science of the Mind. Boston: 
AUyn & Bacon. 

Bussey, K., and Bandura, A. (1999). Social cognitive theory of gender devel- 
opment and differentiation. Psychol. Rev. 106, 676-713. doi: 10.1037/0033- 
295X. 106.4.676 

Butovskaya, M. L., Burkova, V., and Mabulla, A. (2010). Sex differences in 
2D:4D ratio, aggression and conflict resolution in African children and ado- 
lescents: a cross-cultural study. /. Aggress. Confl. Peace Res. 2, 17-31. doi: 
10.5042/jacpr.2010.0002 

Cohen-Bendahan, C., van de Beek, C., and Berenbaum, S. A. (2005). Prena- 
tal sex hormone effects on child and adult sex-typed behavior: methods and 
findings. Neurosci. Biobehav. Rev. 29, 353-384. doi: 10.1016/j.neubiorev.2004. 
11.004 

Cronbach, L. J., and Meehl, P. E. (1955). Construct validity in psychological tests. 
Psychol. Bull. 52, 281-302. doi: 10.1037/h0040957 

Dorn, L. D., Kolko, D. J., Susman, E. J., Huang, B., Stein, H., Music, E., etal. 
(2009). Salivary, gonadal and adrenal hormone differences in boys and girls with 
and without disruptive behavior disorders: contextual variants. Biol Psychol. 81, 
31-39. doi: 10.1016/j.biopsycho.2009.01.004 

Dressier, S. G., and Voracek, M. (2011). No association between two can- 
didate markers of prenatal sex hormones: digit ratios (2D:4D and other) 
and finger-ridge counts. Dev. Psychobiol. 53, 69-78. doi: 10.1002/dev. 
20488 

Duncan, L. E. (2010). Women's relationship to feminism: effects of generation 
and feminist self-labeleing. Psychol. Women Q. 34, 498-507. doi: 10.1111/j.l471- 
6402.2010.01599.x 

Feingold, A. (1994). Gender differences in personality: a meta-analysis. Psychol. 
Bull. 116, 429-456. doi: 10.1037/0033-2909.116.3.429 

Fine, C. (2010). Delusions of Gender: How Our Minds, Society, and Neurosexism 
Create Difference. New York: W. W. Norton & Company. 

Fischer, A. R., Tokar, D., Mergl, M., Good, G., and Hill, M. S. (2000). Assess- 
ing women's feminist identity development: studies of convergent, discriminant, 
and structural validity. Psychol. Women Q. 24, 15-29. doi: 10.1111/j.l471- 
6402.2000.tb01018.x 

Fox, M., and Auerbach, D. ( 1 983 ) . Whatever it is, don't call me one: women students' 
attitudes toward feminism. Int. /. Women's Stud. 6, 352-362. 

Grimbos, T., Dawood, K., Burriss, R. P, Zucker, K. J., and Puts, D. A. (2010). Sex- 
ual orientation and the second to fourth finger length ratio: a meta-analysis 



w w w.f ro n t i e rs i n . o rg 



September 2014 | Volume 5 | Article 1011 | 9 



Madison et a 



Feminist activist women are mascnlinized 



in men and women. Behav. Neurosci. 124, 278-287. doi: 10.1037/aOO 
18764 

Grossman, F. K., Gilbert, L. A., Genero, N. P., Hawes, S. E., Hyde, J. S., and Marecek, 
J. {1997). "Feminist research: practice and problems," in Shaping the future of 
feminist psychology: Education, research, and practice (Wasliington, DC: American 
Psycliological Association), 73-91. 

Hall, L. S., and Love, C. T. (2003). Finger-length ratios in female monozygotic 
twins discordant for sexual orientation. Arch, Sex, Behav, 32, 23-28. doi: 
10.1023/A:1021837211630 

Hampson, E., Ellis, C. L., and Tenk, C. M. (2008). On the relation between 
2D:4D and sex-dimorphic personality traits. Arch. Sex. Behav. 37, 133-144. doi: 
10.1007/S10508-007-9263-3 

Hausmann, M., Slabbekoorn, D., Van Goozen, S. H. M., Cohen-Kettenis, P. T., and 
Guentuerkuen, O. (2000). Sex hormones affect spatial abilities during the men- 
strual cycle. Behav Neurosci. 114, 1245-1250. doi: 10.1037/0735-7044.114.6.1245 

Henley N. M., Meng, K., O'Brien, D., iVIcCarthy W., and Sockloskie, R. 1. (1998). 
Developing a scale to measure the diversity of feminist attitudes. Psychol. Women 
Q. 22, 317-348. doi: 10.1111/j.l471-6402.1998.tb00158.x 

Henley, N. M., Spalding, L., and Kosta, A. (2000). Development of a short form of the 
feminist perspectives scale. Psychol, Women Q. 24, 254—256. doi: 10.1111/j.l471- 
6402.2000.tb00207.x 

Hines, M. (2010a). "Gendered behavior across the Ufe span," in The Handbook of 

Life-Span Development, Vol. 2, eds M. E. Lamb and A. M. Freund (Hoboken, NJ: 

John Wiley & Sons), 341-378. 
Hines, M. (2010b). Sex-related variation in human behavior and the brain. Trends 

Cogn, Sci, 14,448-^56. doi: 10.1016/j.tics.2010.07.005 
Hofif Sommers, C. (1995). Who stole feminism? How women have betrayed women. 

New York: Touchstone. 
Honekopp, J., Bartholdt, L., Beier, L., and Liebert, A. (2007). Second to 

fourth digit length ratio (2D:4D) and adult sex hormone levels: new data 

and a meta-analytic review. Psychoneuroendocrinology 32, 313-321. doi: 

10.1 0 16/j.psyneuen.2007.0 1 .007 
Honekopp, J., Manning, J. T., and Miiller, C. (2006). Digit ratio (2D:4D) and physical 

fitness in males and females: evidence for effects of prenatal androgens on sexually 

selected traits. Harm. Behav. 49, 545-549. doi: 10.1016/j.yhbeh.2005.11.006 
Honekopp, J., and Watson, S. (2010). Meta-analysis of digit ratio 2D:4D shows 

greater sex difference in the right hand. Am, J, Hum, Biol, 22, 619-630. doi: 

10.1002/ajhb.21054 

Hyde, J. S. (2005). The gender similarities hypothesis. Am. Psychol. 60, 581-592. doi: 

10. 1037/0003-066X.60.6.58 1 
Kraemer, B., Noll, T., Delsignore, A., Milos, G., Schnyder, U., and Hepp, U. 

(2006). Finger length ratio (2D:4D) and dimensions of sexual orientation. 

Neuropsychobiology 53, 210-214. doi: 10.1159/000094730 
Lippa, R. (2010). Gender differences in personaUty and interests: when, where, 

and why? Soc, Personal. Psychol. Compass 4, 1098-1110. doi: 10.1111/j.l751- 

9004.2010.00320.x 

Liss, M., and ErchuU, M. J. (2010). Everyone feels empowered: understanding 
feminist self-labeling. Psychol, Women Q. 34, 85-96. doi: 10.1111/j.l471- 

6402.2009.01544.x 

Lutchmaya, S., Baron-Cohen, S., Raggatt, P., Knickmeyer, R., and Manning, J. T. 

(2004). 2nd to 4th digit ratios, fetal testosterone and estradiol. Early. Hum. Dev. 

77, 2.3-28. doi: 10.1016/j.earlhumdev.2003. 12.002 
Lyness, K. S., and Thompson, D. E. (1997). Above the glass ceiling? A comparison 

of mathed samples of female and male executives. /. Appl, Psychol, 82, 359—375. 

doi: 10.1037/0021-9010.82.3.359 
Maiming, J. T., and Fink, B. (2008). Digit ratio (2D:4D), dominance, reproductive 

success, asymmetry, and sociosexuality in the BBC internet study. Am. }. Hum. 

Biol, 20, 451^61. doi: 10.1002/ajhb.20767 
Manning, J. T., Morris, L., and Caswell, N. (2007). Endurance running and digit 

ratio (2D:4D): implications for fetal testosterone effects on rimning speed and 

vascular health. Am, J, Hum. Biol, 19, 416^21. doi: 10.1002/ajhb.20603 
McCabe, J. (2005). Whst's in a label? The relationship between feminist self- 
identification and "feminist" attitudes among U.S. women and men. Gen, Soc, 

19, 480-505. doi: 10.1177/0891243204273498 
McFadden, D., and Shubel, E. (2002). Relative lengths of fingers and toes in 

human males and females. Horm. Behav. 42, 492-500. doi: 10.1006/hbeh. 

2002.1833 

Merriam-Webster. (2013). Feminism. Available at: http://www.merriam-webster. 
com/dictionary/feminism (accessed September 2, 2013). 



Myaskovski, L., and Wittig, M. (1997). Predictors of feminist identity among college 

women. SexRoles 37, 861-883. doi: 10.1007/BF02936344 
Pajer, K., Tabbah, R., Gardner, W, Rubin, R. T, Kenneth Czambel, R., and 

Wang, Y. (2006). Adrenal androgen and gonadal hormone levels in adolescent 

girls with conduct disorder Psychoneuroendocrinology 31, 1245-1256. doi: 

10.1016/j.psyneuen.2006.09.005 
Pinker, S. (2002). The Blank Slate. The Modern Denial of Human Nature. London: 

Penguin. 

Prediger, D. J. (1982). Dimensions underlying Holland's hexagon: missing 

link between interests and occupations? /. Vocat. Behav, 21, 259-287. doi: 

10.1016/0001-8791(82)90036-7 
Putz, D. A., Gaulin, S. ]. C, Sporter, R. J., and McBurney, D. H. (2004). Sex hormones 

and finger length: what does 2D:4D indicate? Evol. Hum. Behav. 25, 182-199. doi: 

10.1016/j.evolhumbehav.2004.03.005 
Rahman, Q. (2005). Fluctuating asymmetry, second to fourth finger length ratios 

and human sexual orientation. Psychoneuroendocrinology 30, 382-391. doi: 

10.101 6/j.psyneuen.2004. 10.006 
Rahman, Q., and Wilson, G. D. (2003). Sexual orientation and the 2nd to 

4th finger length ratio: evidence for organising effects of sex hormones 

or developmental instability? Psychoneuroendocrinology, 28, 288-303. doi: 

10.1016/50306-4530(02)00022-7 
Ray, J. J., and Lovejoy, F. H. (1984). The great androgyny myth: sex roles and 

mental health in the community at large. /. Soc. Psychol, 124, 237-246. doi: 

10. 1080/00224545. 1984.9922852 
Ray, J. J., and Lovejoy, F. H. (1988). An improved directiveness scale. Aust. J, Psychol, 

40, 299-302. doi: 10.1080/00049538808260050 
Ridgeway, C. L. (2001). Gender, status, and leadership. /. Soc, Issues 57, 637-655. 

doi: 10.1111/0022-4537.00233 
Rudman, L., and Fairchild, K. (2007). The F word: is feminism incompatible 

with beauty and romance? Psychol, Women Q, 31, 125-136. doi: 10.11 11/j. 1471- 

6402.2007.00346.x 

Sanders, G., Bereczkei, T, Csatho, A., and Manning, J. T. (2005). The ratio of the 

2nd to 4th finger length predicts spatial ability in men but not women. Cortex 41, 

789-795. doi: 10.1016/S00I()-94.S2(08)70297-1 
Scharff, C. (2012). Repudiating Feminism: Young Women in a Neoliberal World. 

London: Ashgate Publishing Company. 
Schmitt, N. (1996). Uses and abuses of coefficient alpha. Psychol. Assess, 8, 350-353. 

doi: 10.1037/1040-3590.8.4.350 
Stewart,A. J., andMcDermott, C. (2004). Gender in psychology. Annw. Rev, Psychol, 

55, 519-544. doi: 10.1146/annurev.psych.55.090902.141537 
Stone, A. (2007). An Introduction to Feminist Philosophy, Cambridge, UK: Polity 

Press. 

Tortorice, J. L. (2002). Written on the Body: Butch/Femme Lesbian Gender Identity 

and Biological Correlates, Ph.D. thesis, Rutgers University, New Brunswick, NJ. 
Troche, S., Weber, N., Hennigs, K., Andresen, C. R., and Rammsayer, T. H. (2007). 

The relationship of digit ratio (2D:4D) and gender-role orientation in four 

national samples. /. Individ Differ. 28, 78-87. doi: 10.1027/1614-0001.28.2.78 
Van de Vijver, E, and Hambleton, R. K. (1996). Translating tests: some practical 

guidelines. Em. Psychol. 1, 89-99. doi: 10.1027/1016-9040.1.2.89 
Vermeersch, H.,T'Sjoen, G., Kaufman, J. M., andVincke, J. (2008). 2d:4d, sex steroid 

hormones and human psychological sex differences. Horm. Behav, 54, 340-346. 

doi: 10.1016/j.yhbeh.2008.02.017 
von Horn, A., Backman, L., Davidsson, T, and Hansen, S. (2010). Empathizing, 

systemizing and finger length ratio in a Swedish sample. Scand. J. Psychol. 51, 

31-37. doi: 10.1111/j.l467-9450.2009.00725.x 
Voracek, M. (2011). Special issue preamble: digit ratio (2D:4D) and individual dif- 
ferences research. Pers, Individ. Dif 51, 367-370. doi: 10.1016/j.paid.2011.04.018 
Wallien, M. S., Zucker, K. J., Steensma, T. D., and Cohen-Kettenis, P. T. (2008). 

2D:4D finger-length ratios in children and adults with gender identity disorder. 

Horm. Behav, 54, 450-^54. doi: 10.1016/i.yhbeh.2008.05.002 
Welch, B. L. ( 1947) . The generalization of "Student's" problem when several different 

population variances are involved. Biometrika 34, 28-35. doi: 10.2307/23325 10 
Williams, R., and Wittig, M. ( 1 997) . I'm Not a Feminist, but. . . ": factors contributing 

to the discrepancy between pro-feminist orientation and feminist social identity. 

SexRoles 37, 885-904. doi: 10.1007/BF02936345 
Williams, T. J., Pepitone, M. E., Christensen, S. E., Cooke, B. M., Huberman, A. D., 

Breedlove, N. J., et al. (2000). Finger-length ratios and sexual orientation. Nature 

404, 455^56. doi: 10.1038/35006555 



Frontiers in Psychology | Evolutionary Psychology and Neuroscience 



September 2014 | Volume 5 | Article 1011 1 10 



Madison et a 



Feminist activist women are mascnlinized 



Wilson, G. D. (1983). Finger lengtli as an index of assertiveness in women. Pers. 
Individ. Dif. 4, 111-112. doi: 10.1016/0191-8869(83)90061-2 

Wilson, G. D. (2010). Fingers to feminism: the rise of 2D:4D. Q. Rev. 4, 25-32. 

Yoder, J., Tobias, A., and Snell, A. (2011). When declaring "I am a feminist" mat- 
ters: labeling is linked to activism. Sex Roles 64, 9-18. doi: 10.1007/sl 1199-010- 
9890-3 

Zucker, A. N. (2004). Disavowing social identities: what it means when women say, 
"I'm not a feminist, but...". Psychol. Women Q. 28, 423^35. doi: 10.1111/j.l471- 
6402.2004.00159.x 

Conflict of Interest Statement: The authors declare that the research was conducted 
in the absence of any commercial or financial relationships that could be construed 
as a potential conflict of interest. 



Received: 19 June 2014; accepted: 25 August 2014; published online: 09 September 
2014. 

Citation: Madison G, Aasa U, Wallert J and Woodley MA (2014) Feminist activist 
women are masculinized in terms of digit-ratio and social dominance: a possible expla- 
nation for the feminist paradox. Front. Psychol. 5:1011. doi: 10.3389/fpsyg.2014.01011 
This article was submitted to Evolutionary Psychology and Neuroscience, a section of 
the journal Frontiers in Psychology. 

Copyright © 2014 Madison, Aasa, Wallert and Woodley. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License (CCBY). The 
use, distribution or reproduction in other forums is permitted, provided the original 
author(s) or licensor are credited and that the original publication in this journal is cited, 
in accordance with accepted academic practice. No use, distribution or reproduction is 
permitted which does not comply with these terms. 



www.frontiersin.org 



September 2014 | Volume 5 | Article 1011 1 11 



